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ABSTRACT

The United States Training and Employment Service
General Aptitude Test Battery (GATB), first published in 1947, has
been included in a continuing program of research to validate the
tests against success in many different occupations. .The GATB
consists of 12 tests which measure nine aptitudes: General Learhing
Ability; Verbal Aptitude; Numerical Aptitude; Spatial Aptitude; Form
Perception; Clerical Perception; Motor Coordination; Finger
Dexterity; and Manual Dexterity. The aptitude scores are standard
scores with 100 as the average for the general working population,
and a standard deviation of 20. Occupational norms are established in
terms of minimum qualifying scores for each of the significant
aptitude measures which, when combined, predict job performance.
Cutting scores are set only for those aptitudes which aid in
predicting the performance of the job duties of the experimental
sample. The GATB norms described are appropriate only for jobs with
content similar to that shown in the job description presented in
this report. A description of the validation sample is included.
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Summarz

The General Aptitude Test Battery, B-1002B, was administered to a final sample
of 63 male students enrolled in the two-year Electrical Technology curriculum
at the Erie County Technical Institute, Buffalo, New York. This training
was established under Title VIII of the National Defense Education Act of 1958,
The criterion consisted of grade-point averages. On the basis of mean scores,
standard deviations, correlations with the criterion, job analysis data, and
their combined selective efficiency, Aptitudes G-Intelligence, V-Verbal Aptitude,
N-Numerical Aptitude and S-Spatial Aptitude were selected for inclusion in the
final norms.

S=3LA
GATB Norms for Electrical Technology - Technical Institute Training 0-67,, B-662-

B-1001 B-1002
Aptitude Tests Minimum Acceptable [Aptitude | Tests Minimum Acceptable
Aptitude Score Aptitude Score
G CB=-1- H 120 G Part 3 115
CB=-1- 71 Part 4
CB=1- 7 Part ¢
v CB=1- J 100 \ Part 4 100
N CB=1- D 100 H Part 2 95
CB=1- I Part 6
S CB-1-F 15 - S Part 3 110
(B-1-H

Ef fectiveness of Norms

The data in Table IV indicate that only 67 percent of the non-test-selected
students used for this study were pgood students; if the students had been
test-selected with the above norms, 80 percent would have been good students.
33 percent of the non-test-selected students used for this study were poor
students; if the students had been test-selected with the above norms, only
20 percent would have been poor students. 2
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TECHNICAL REPORT

Purpose

This study was conducted to determine the best combination of aptitudes and

minimum scores to be used as norms on the General Aptitude Test Battery in

screening applicants for referral to a training curriculum in Electrical

Technology. (These norms may be particularly useful in screening applicants 7
for training established under Title VIII of the National Defense Education

Act of 1958.)

.

Sample

The General Aptitude Test Battery, B-1002B, was administered in March 1962 to
72 senior male students enrolled in a two-year Electrical Technology curricu-
lum at the Erie County Technical Institute, Buffalo, New York. This training
was established under Title VIII of the National Defense Education Act of 1958,
Nine students were eliminated from the sample due to the collection of incom-
plete test and/or criterion data. Therefore, the final sample consisted of 63
male students who successfully completed the two-year course of study,

The two-year curriculum in Electrical Technology at the Lrie County Technical
Institute is accredited by the Engineers Council for Professional Development.
Graduates are awarded the Degree of Associate in Applied Science. The require-
ments for enrollment are: high school graduation; recommendation by high school
principal; good high school background in mathematics and science; evidence that
the student is physically qualified for the curriculumj acceptance through formal
application; qualifying on admission interview and tests.

TADBIE I

Mean (}-{), Standard Oeviation (o), nange, and Pearson
Product-iioment Correlation with the Criterion (r) for Age
o

I o dange S

Age (years) 20, 1.0 19-27 231




III.

Course Description

Title of Course Curriculum: Electrical Technology

Summary: The Electrical Technology curriculum at the Erie County Technical
Institute requires two years of instruction, Students spend three quarters
of each year in classes and laboratories at the Institute and are employed
in industry for the remaining portion of the year, The curriculum provides
for extensive training in basic electrical theory and laboratory testing

leading to positions in manufacturing, communications, light anéd power, and
chemical and steel. These occupations require a high degree of specialized

knowledge, a broad understanding of operational procedures and the ability
to supervise the work of others.

Technical Curriculum: The followinpg courses comprise the core of technical
subjects in Electrical Technology.

Electricity: The study of A.C, and D.C. theory and machinery.

Electrical Drafting: The use of instruments, isometric drawings, wiring
diagrams and electrical symbols.

Electronics: ‘The study of potential dividers, power transfer, circuits and
electronics equipment.

Fabrication Processes: The study of motor construction, machine testing,
operation of machinery, wiring, splicing and soldering.

Physics: Basic principles of temperature, heat and gas laws, statics and
dynamics, illumination and sound.

Strength of Materials: The study of physical properties of industrial materials
including laboratory testing.

Industrial Controls: The theory of control circuits and motor controls.

The subjects in the Electrical Technology curriculum and the approximate number

of classroom and laboratory hours in each sucject are as follows:
i
Subject Classroom Hours Laboratory tours

Electricity 300 240
Electrical Drafting 70 100
Electronics 180 180
Fabrication Processes 110 -
Physics 100 80
Strength of Materials 40 40
Industrial Controls 50 60
Communication Skills 1u0 -
Sociology, Health Ed.;"\\

Human Relations, Coor- =~

dinating Conferences — - e 130 -
Mathematics . ‘ 180 -
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The course of study consists of approximately 1300 hours of classroom instruction

and 700 hours of laboratory work.

NOTE: Since technical institute training curriculums usually prepare
students for broad categories of technical work rather than for
spacific jobs, a specific Dictionary of Occupational Titles
classification cannot be assigned to the Electrical Technology
course curriculum, However, the following are titles of positions
held by graduates of the Electrical Technology curriculum
at the Erie County Technical Institute, Buffalo, Hew York:

Flectrical Draftsman Engineering Assistant
Electrical Estimator Instrument Technician
Electrical Laboratory Technician Junior Fnpineer
Electrical Maintenance Technician Laboratory Technician
Electronics Technician Technical Salesman

Experimental Battery

All the tests of the GATB, B-10028B, were administered to the sample group.
Criterion

The criterion data collected consisted of "total" and '"refined" grade-point
averages. The total grade-point average consisted of the ratio between the
total number of honor noints earned and the total number of credit hours
taken in the two-year course of instruction, Honor noints assigned to each
letter grade are: A= 4, B=3, =2, D=1, and ' = 0, The refined
grade-point average was the student's grade-point averare for only the
core of technical subjects in Llectrical Technolopy (see section IIT of
this report). Pearson nroduct-moment correlations were computed between
each of the GATB aptitudes and (1) total grade-noint averages, and (2)
refined grade-point averages, Of these criteria, higher correlations were
nbtained with the total grade-point averages. Therefore, total grade-
point averages were used as the final criterion, having a range of 2.00-3.53,
a mean of 2.44 and a standard deviation of,ut,
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Qualitative and Quantitative Analyses

A. Qualitative Analysis

On the basis of the job analysis data, the following aptitudes were rated
"important" for success in this two-year training curriculum:

Intelligence (G) - required to learn and understand fundamentals of course
materials, functioning of tools and machinery, and interpretation of symbols,
diagrams and related technical information.

Verbal Aptitude (V) - required to understand written technical information
and to present information orally and in writing.

Numerical Aptitude (N) - required to apply mathematical concepts to
problems, Interpret diagrams, read instruments and prepare reports,

Spatial Aptitude (S) -~ required in the operation of machinery, interpre-
tation of drawings and diagrams, and preparation of diagrams,

Form Perception (P) - required to perceive details in textbooks and to
prepare graphic materials.
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B. Quantitative Analysis:
TABLE II

Means (M), Standard Deviations (o), and Pearson Product-
Moment Correlations with the Criterion (r) for the
Aptitudes of the GATB; N = (3

Aptitudes M o r |
G-Intelligence 12,4 113 » 38534 ;
V-Verbal Aptitude 100 .3 10,7 o 317%

)
N-Numerical Aptitude 7.5 12,0 o 31l ‘
S-Spatial Aptitude 125410 13.6 .086
P-Form Perception 1153 1561 0l0
Q-Clerical Perception 110,7 10,0 071
K=Motor Coordination 177 o T - 000
F-Finger Dexterity 102 ,9 19,0 | -o115
M-Manual Dexterity 1LY 17.5 | =a012
colpgnlicony ol The .90 level
3ioilien oL the WO level

C. Selection of Test Norms:
TABLE III

Summary of Qualitative and Quantitative Data

Type of Evidence Aptitudes
G|VIN|S]P|Q|K]|F|M

Job Analysis Data

Important PN P P e

Irrelevant

Relatively High Mean

~_-
~

e

Relatively Low Sigma ol e
Significant Correlation

with Criterion il
Aptitudes to be Considered

for Trial Norms G'VIHNI[S

Trial norms consisting of various combinations of Aptitudes G, V, N,

and S with appropriate cutting scores were evaluated against the cri-
terion by means of the Phi Coefficient technique. A comparison of the
results showed that B-1002 norms consisting of G-115, V-100, N-95 and
S$-110 had the best selective efficiency.
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Validity of Norms

The validity of the norms was determined by computing a Phi Coetficient
between the test norms and the criterion and applying the Chi Square test.
The criterion was dichotomized by placing 33 ‘percent of the sample in the

low criterion group because this percent was considered to be the
unsatisfactory or marginal students.,

Table IV shows bthe relationsiiip betwecn lest nowvus consisting of aptitudes G,
V, il ena 8 with critical scores of 115, 100, 95 and 110, respectively, and the
dichotondsal criterion for the experimental sanple of students, Individuals
in the high criterion group have beeir designated s Mgood student:s" and those
in the low criterion garouwp as "poor sbudeabs Wb

TABLE IV

Validity of Test Norms for Ilectrical Technolog:y
G-115, V100, 1-9% and $5-130)

Non-Qualifying Qualifying Total
N= @& Test Scores Test Scores
Good Students 1 35 L2
Poor Students 12 9 21
Total 19 Jily 3

Phi Coefficient = o2
%2 = 10,905
p/2 < 0005

The data in the above table indicate a significant relationship
between the test norms and the criterion for the sample.

Conclusions

On the basig of the results of this study, Aptitudes G, V, N and 5 with
minimum scores of 115, 100, 95 and 110, respectively, have been established
as B~1002 nomms Jfor selecting students for the two~year Blectrical Tech-
nology curriculum described on page 3 of this report. The equivalent B-1001
norms concist of G-120, V-100, N-100 and §-115,

Determination of Occupational Aptitude Pattern

Since a specific (6 digit) Dictionary of Occupational Titles classification
cannot he assipned to the two—year curriculum in Blectrical Technology (see
page L of this report), no OAP analysis was made on the data lor this study,
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